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1 

^•y 771mm tire i mmftVT-zzwtRtzwiR 
mmmA-ffi'h* 7 y z tomtit zmnimmz <t k> mmx 
mntr. muxti^-zK&xm'Mmts?-** 

imxm 2 ] mxm i iztmvmw-zsLfmm^ 

faxmh-hvyzte, 

xts7-z<»7jymmt>7 : -*<D7'<y&T*mnL 
xtiT-tuD^j y&tmi?-*^^ yit*si l 

m7 K UX**JJBffii: LT, l H*^Or-*8lt*tH 
T, COJRSAnHfii^ 1 tOSBSStlVft: 1 

mmxtiT-f'tDu ym*mj]T-?(07j y&zm 

L T t S %3M'bt> 7 y 2 1 , 

*/W7rfc«#Sftfc l I^of-^*^OHIi: 
JitRLT, fiHEAfcx-^fclft^/hLfclitfjT-** 

If#«3K:fBSt©lWJx-*£$g«fc: 

SyLT£ttAn£^U7M*U77*XlHl88£fli* 
TcCt Zft®. t?Z EPJBiJx- * £$gg 0 
5 ] 1 fcE«©CTMf f - 



(2) #59200 1-1 507 39 
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XJl'^y 77<DXJlMi£, 
A^r-^£Dft^t#SnTfeO, ttiftx- 

*»7£tt i/7h^-&5cfc5 tcWWf 5 *7 -fe >y h Mfpm 

m 6 ] at$$ i icmmmwiT-ttkmmwK 

ttl*/Vy7rcDA7b{llt, 
10 mtiT-ZK^&Zilttf^%mWT-2<D&*U& 
LT, W^r-^©tH^^y7r'\0^tji*ffij(&fi[g 

ffl*T-**fifc-r<5tttfj/W7rfc, 

»#*«JiU fif3ffirt>W7rfc»*&S:nsHtf3T 
-*gtfMI2&£^-*gfc:$ifc&^J§£-fc:l4, 

KWEtt^<*y7 7'^oa^r-^o»*ji**»J»"r 
-5 7g*|IE[H]SS£fiii* fc d £ fcf * EWJr- 

8 ] m$m 1 tcf2tt<D0lBiJT , -^4fiSc»Hfi: 

5t«^«y^6A*/W7r'v xt>T-z*im?z> 

30 DMAIalSSi:. 

A*r-**<8/hLfetfJ*r-^*4ia^*«^tc, tS 

§2D m a wamsmiMR* t U XJit-Z*. »h 

[0 00 1] 

- -7x- ^ ©Jfc*JM^-«f b«H*fj 9 9iB9r- * 4 
40 ]3tgfilclS1-3o 
[0 0 0 2] 

^ * 7 y * T'SiBflf 5 « % y * <owm 
tdSUfer-^OSftarai^fTtonSo «ittf, a^l 

zzi^^yft-f-D'^yTtzviamu &wm<D 

50 «tLT5^>at.3tr-K«fcoTlS^. ^ 
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[0 0 0 3] Sfc, £<©7'Jy*ti, IF7 hfcBHM 
C000 4] 

pu ((f&aass®) t±, TO-r-^*7-r>*&fes 
*wirfflfb©;fci&©»JSHfil!*?ToT, Jfois**^ 

[0 0 0 5] lil^ 

8 t'-y hgfi©7*-*T?fcD, ^X*B^3 2 \£v h$>% 
Wi*4UU:©j£S*#OC P UTfeoTt, ^CD/^X 

/^«©j£v>c p v**<D&mmn9immf3*%mci% 

- * 7 7 * X©fe*fc»JIMi$flB#S <^TLS 

7 u > * v>m>w*m\wm&w. m l r l * *> t ^ a 

[0006] 

r*fc»&©*ijs*8fl!-rs. 

<«J«l> ArtT-**«ft-r*A*r/W7r^ ±fB 
A£x-#©5^7;g£i±l£x-#cD7^>:iT*l£gL, 

7rfc««f«n^ i ffim#©T-**ii&-rajiJR€^ 
* 7 y tomtit zmnmmc £ o ibaa/^ 7 7 tc 

iEAftx- * fcSfcttfoh Lfcttiftx- * ^^f5f- 

SBo 

[000 7] 2 > m$ 1 KEifiCWBH-r-^^lS 
gBfcfel^T, 7 Afcx-*©^ 
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7g£ tn^jx- 7 © 7 y ymvmm l itmmv&sm* 

~77 * ©ftftt § SI&g|5*SI«;!jq H L T Ui^-T 5 ^gCgB 

^#777 t. -eummmtLT, imh^©^- 
10 m^wmmhx. zvmmmmwiitmttt 
tywm** vy$ tzmx-rzctzwrnttz mm? 

-7£$3iBo 

[0 0 0 8] <^3> ^iix-7£#i?A7J-r-7£ 
«#*SArt>W7ri:. ±EArtr-*©7>i'i'g* 

tB7jr-^©7-f7smBLrcig*©ss[gi5t/j>agi5 

»©r-^*aS?1-*aJR^**«bTtil*-rsJfc*: 
H/h*7>^t, ±f5tfc^/Jvfr777©tftfj-fSiIi#! 

20 mmc&o±.mxti>^y7Ticuft-$tirz 1 h«^©x 

©r-^R*aL«fc, mS©«ife:r^1fr-***l« 
EBBffi*SttAnT, ±ieii^[H]SS©tH^^z:ffi{k-r-S 

[0 0 0 9] <^fi)c 4 > mtfi 3 lcffi*©BJB!lr- *4J« 

■fe 7 rc C t i: f 5 BIBflx- * 

Ho 

[0010] <^^t 5 > Mfiic 1 icmmvwmr-fitkm 

JS«&7*-^©»%fia*L/T, A*x-^©A*/^y7r 

^©»#i&*Bfl»ffiB*, ±$m%}%T- * ®.r£v 7 7 

YZ*£Z&o\icVm?%*7*.v YimwS&ltWMttZ. 

40 [0011] <^6> ^fig 1 fc!2*©ffl»lr-*£j£ 
StHtfev^Ts tB^»^^77©A*M{c, m^r-^K 
#fe5di:^gftil^x-^©a*«JtLT, tti^ix 
-^©tB*My7r^©»*j&*WS6ffiH*, JbflSR6A 

Bo 

[0012] <^^c 7>mi&i icmmowmT-*£.f& 
50 Ticmz&stizBitiT-zmtftmmfeT-zmzM 



5 

»»*«88L, ±Ea*/<y7rf::**&Sft*fitfjT 
57^ V fi*iIE[H]8S£fii§*. fe C f 3 BW- 

[0013] 8 > m®. i teKoaiwx-^&t 

SHKcfc^T, ^a5^^'J^5.A^Vy7 7"\> A£7 
-^e&fSDMABS&i:, Aftf-^fclfeM/fctH 

±BDMA0»ai«±Bn» 

7LTM#tu-r * 9 ttwrr 7Tww@e*stt 
tent t?z mi?- * 3Lf$.mWo 

CO 0 1 4] 

<mi*m i > *»we»4, c p \j<Dn.&*mm?zrctb 

fc, ■*J|ltt©«Ilffll*Bril6*IB0^--H'>x7*f!l 

ffltrfTOo 01 i orowf*-*4jias«* 

5Vf 7D-y*0T'&3 o Scoggfi, RAM 
T^-fcX^y) 4^e>DMAIeISS (RD DMA 

#ftLfcAftx-*£r-*$aJIg|5i 0fc*^T8;*8 
'MUIU DMA0S§9£ffl</-'TR AM 4 tC« 
3ffil£SftTV*. -r-*fflS!«l 0«\ Jd]Xy7 7 

1 1, x-*SWlsli&l 2, «;AiKg/M7># 1 3&tf 
tH£'W7r l 4{c«fcD^fi!c^nSo 

COO l 5] <H0|HlBo^f*«4»ff*l!iW"rsK»f£:, 

ty^v^yz *rt LT8n*a**jirr* <fc 5 ic«ia 

£ftT^3 0 AX^^fCtt, ROM (U— F*VU 
*t'J) 3, RAM 4, *Zh-r>^7x-X»JWa5 
5 , W»g|5 6 &tf£PBiJ7- * 7 tl 

Tlr>*. mtf-ZSESffimi Mt* M&fcHLffi<DDM 
A0SS (RD DMA) St. 7-*#M5l Oi, ft 
£jA&ffl<DDMA|e|S§ (WR DMA) 9fc#SttStl 
TV*. 

CO 0 1 6] ROM3(i, C PU 1 <Dm^m-fn^=>L 
9*«WLfc^*ye** 0 RAM4(i, CPUlfC.k 

AM4fciBit$ns 0 Enjsij»a56{i, ®mL%^fv 
>hx>i/yzmw l, r am 4 teaaa* nfcBiwjx- 

COO 1 7] EPJS)j7 ? -^5tJ5E^m7fi, RAM4fC*7 
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^*&K-fS»»7f*S, M#tijLffl<DDMA[H]8g8 

RAM4fr£Aftr-*£l©#£l!&tiiLT7-# 
ftUIffil OtC^-rSHISSTfeSo #£&&fflcDDMA 
lHlK9lix-^aiag|51 0T*MS©i£S7Lfcfflf?iJ7-* 

* R A M 4 jMy!&f££f7 9 @SST^5o 
COO 1 8] *56Wfc*^T« % C<DWJ7-#£$g 

S7©-r-*i&&aPl 0*VN-H^x7»cJ:t)««« 
io tu &A^/J«^z:{ilfcMJI£C p u i ©iftgMc 

«fc5-fteHfrf3. LfflcDDM A08& 8 fcStji 

*ffl©DMA0K9i:tt, ^-fnt, fl£*HRK:fc]5ft 
fc£V 'J T^-feX 3 >bn-^T\ /n-F7 

x7tJ;t)«lfi!c^nSo 

coo 1 9] m3ic T-zm&<owmmmm*7rs 
to (a) &±mmwm<Df*i®*®7jkLrct><D-?& 

5o (c) a, rffifLMaati^p^s^ia^LfctoT' 
ho (a) ic7jk?&5ic mari®**8ev 

20 h©7^#;l/7-#T'ggi-f§A*j7-#D l£2{g 

* d o k 2 @foa e- i/rttift-f s 0 

Co 020] (b) te^»j**ia©»£fctt, a*i7 

-#D l^lB^-foiofctt^oaiLT, fcb^Jx 
-^DOfcf^o EPS, IH3l#«SfC«fct)Tli/jN*ff 
5. (c) {c^-r-fift^aT'li, »T?lttW"r*J:5ft 
r^lf^^-^x-^D 3K$gn«Hffi*Br£0JH* 
teK*tfJLT, A^x-^D 1 ©#iii^OH^<8i:Jt^ 

30 

co o 2 1 ] mum 1 tiot, 0 1 t^i-r-^sag 

ffil 0^#J6fc91JSiJf f -^^gB©|^B^-r§ o 
fflLfflcr>DMA[H]IS8ti, 02{C^LrcC PU 1^S.A 
TJr- ^ ©X h 7 F 7 h >y 77 H 1^7 i: ^§ 
ltAnx> RAM4*>6BE3-r*A*r-^*ilftWfc 

77 1 1 tct*. C(DA*7-^^-^*-fo|®#tc*f 

ii*nso ^=&< fct> i v-ry#<D7- 

Ci:tfa$U*, 2^c7)l7-|'>^1 x OT*t^-l'y 

X1lT-Z<D&*m'b9m&$?:Jt%£, DMA0SS8 
{C^f L 3fcO A7J 7- ^ (D&mtt^JOtt 5 £ ^ o 

CO 0 2 2] x-^aHWlslBl 2«, ffiA*i/J^7^^ 

r 1 1 fciaitsnfcA^r-^od-feoK^-ra 1 

^•(Dr-^^rM^fUL, cin^ttl^^>y77' 1 4fcgjM 

50 7n it>\ iv^yfttommT-zitufttziitft 
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-eZZttVtLtctZ, x-*ittJR|a]SSl 2«, j£A 
r\ l©7Kb7<I*§£LT#^U XtJ'^yyrl l 

[0 0 2 3] tH*)M<y77 l x-2j1Mp]S§1 2 

7-<yftU±.1bZ>Cttfm*L^t>\ xti^yyn 1 

lHlSS9(i, mtfx A^W77l l fcfiftSttfcATJ 
x-*©*!iatflS7U A^W77l lfcfr/c&Aft 

r 1 4^iBti$nfcTOjT r -^^R AM4fc(gas-r*iw 

R AM 4 Oj^OWMlCjfifffcfte&Stu L 
[0 0 2 4] B4fc, tt^Kkl^^^^O^Dy^H* 

^22, BBtiMSttttDgB 2 3 , SB8M§¥& 7 y ? 2 
4, /h»&@¥2lfl98g2 5, /J«HS**f>*2 6te 

[0 0 2 5] !t*tt/|vjfflaS*fT3«^ ^46, 021^ 

f c p u 1 it, a^jx-*©? 4 -y 'S^tB^/x- ^07 

"0. 5", 2#©1&5> "2" "??$c5o ^LTs ■?"© 

t? 0 /jNftauffliittf "5" */jN»aw&*us>**2 

[0 0 2 6] £&9H3$fln&88 2 3(±, HRBffiWUS' 

2 1 {cisfiisnfcrtSfc, /hRaws**'^* 2 6 

* 2 4 telMS* *ttH*J*0. /JnB8MB¥;(|D|I82 5 

>*2 6©tb?ji:£i!j0i[LT, ^<0^W5>^Tf/jNfR» 
2 6fclBtt34£:«ai£*&0. 

[0027] saaH5**!»^ 2 4 fe/jMRews**^ 

>*2 6*>, lO^ffifi "0" T*&£ 0 -?"L/T> 1BJR# 

* 2 4 telB«*nfe«W8ffiO "0" T-&£„ *i/r, & 
©«Pj»*Dy**tA7rr*J:, fi»8MS*iP»»2 3 0 

T, Cft##©tB*i£fc3 0 c<Dfi»aW§*#* 

y*2 4©m^-rsss?M^sa, A^7ri nc 

I2H£ttfc0!J*.fcf l ^^©Aftr-**©^©® 
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[0 0 2 8] 05 ti, tfc*dB/J^08ttWH?«S. C 

oB*ffli^T, ±iEia^'j^*>*©»m§8i*a# 

ffl?jT-*©H*ffiHfc, B»aMM«l/^*2 l <DF*9 
»»=) fc, /J«aW»**->^2 6©ftgP r e g 
*Lfcfc©T*£§ 0 (a) ttlS/jNjaS, (b) ttftftfl 

10 s^^-r 0 

[0 0 2 9] C CT\ 09*.tf 2 #© 1 ^h&S^Tt 
cot*, A7jx-2^y5£tt#j 
x-^-fyBTfBLfcBtt "2" £&S 0 SBffi^ 
U5>**2 ifctt, CO»S[i|g«© "2" #»£&3;tt 
5o /JMR»B*Us;x*2 2lcH:, /J«gpt3 "0.0" 

jwt*a*n*. 'Mmm**w*2 6©f«3^r r e 

gfi^ffi "0.0" T-&3„ B»fBMS**»>^2 4© 
ftiPre g»«J8!B "0" T'&So 

[0030] s-r, -#*ai©HjR«ftyii-«^-r5y 

20 7Vlt, B«aW5**^>^2 4KSHBB "0" 

So A^y7r 1 He 1 5>ry»OA7Jr-*^fi!Jf 
StiTl^titf, 7KbX^ "0" fiP^5feBOffijR©r- 
*tftftfj/W7r l 4©5tB©BBfcLT»frii*ti 
5 0 ^©»J»^n»y^3^A7J"r*i:x B»aWBf*U^ 
^2 lfcBSBStife "2" i:, m%3femj37y$2 4 
{ciBH^nfc "o" fc^ipjisti*. 
[0031] /jNBaw&**«7>^ 2 6tcti, 

"0" ^fS«*ti, /M8cgP^b^x^2 2tett % "0. 

30 o" ttwz&ttix^Zo u-ot, ^m»mmnamm2 
5(Dtummmi "o" r*so, <int>W8t%Mgm*vy 

Z2 6fcHtf»£&$ftSo C©fci6, /jN»gMS**«> 

nfe "2" k.m&sm*-*ivy*z 4icmmnrc 

^5>YT' "2" tl^»Rfl|#S38*tfJ*Sn«. 
[0 0 3 2] C©d:9iC, BJRfi^S 1 "0" ©^ti 
"2" fcftofefci6, A73-r-*©THU^ "2" © 

40 ii^S!*(±i^nTai7]^ , y7 7 i 4EBfra$ns. 

**>7>^2 4©rtS^ "2" ?\ fi»8W»*U^X^ 
2 i©rtS© "2" fcjta*Sti*fr&, afiRe^sti 

"4" i:*So 05 (a) ©2»©l^»h^g 

^LfcP r e g©3RJtfSBLfc«I:3t, aW?fi#S«, 

"0" , "2" , "4" , "6" , "8" , -fcl^J; 
3fctil*^n5 0 *©«£*, ATJr-^^U^lo 
4B*KlB^5nTtt7j^y7r 1 4tC|StS^n§ 0 ±12 
tt*Nkl^*»^l 3tt. c©«fc3{cLTA^^y7r 
50 l l fcBB*tifcA*7 , -*Oi^ n*»*jW?U ffiA 
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mwmLittiskzmrtyyT 1 4 tcms&rzmm* 

[0033] &±®miCD^X$StW*ft? a MX. 

^ygfcUttx-^v-r^ST'i&u "0.5" 
9is**fiSo *mmmi'i?x*2 nca "0" 

2Ktt "0.5" fct^3IS*tf»*&Sft*. &*5, /JMR 
8MB* US'* * 2 2 ©f»fi*/J«jSWT 2 fij t U 05 
(b) ©fljT'li, /JMRfflSfig¥US>X*2 2fc: "0.50" t 10 

yj 9 ±tf ^ 9 »t3fk j: 9 «aa LT/>a»%*ii>ntf 

[0 0 3 4] CilT?, «*|©fflfP*ny*#A;&Lfc* 
>*2 4fcEtS£ftfcttJIIJ«Tfc* "0" jBHHFMI^S 
/W7r 1 4©ft^©Bigi:LTttl2j£ft&iii:{i^fc> 
»»*2 4fc«\ 8»6W8*US>**2 lOtttfjfc, fi 20 

»aws** * > * 2 4 t cns-cEias nx^fcmom 
wmtfijJi+Zo c<ot§^ m^tt "o" 

6, 2 4 tti "o" #*©**£« 

[0035] /WRaw»»*«»*2 eel*, /jN»aws* 
u^^iciaisnfe "0.5" tv^ffiab^sn^ti*. 

"1" tcji-f§t**>;-£tti;bfSo /]«»«**•> 

>*2 6©ftgtf "0"Jf "0.5" ©*&£«:*+ U- 
tftftfjStiftl^frS, B»8MS***2/*2 4frSH:, 30 

^*t»rt*3B« "o" o«R«^s^w**n*. 

[0 0 3 6]®:, &OSJW* n <y ZftXti Ltcm&* 
%*3o cofcf, /J*aw»** , »^2 6lc:tt "0. 
5" jWEfflSntteO, /JMRfiW»*4pfl[8l2 5ti/jNagP 
«*l/S^**2 2©tfi;b^»»te*;&*>*2 6©ttt 

fti:£Aag[LT "1.00" fci/>3ie*«:»S. cftflVMR 
>^2 6tiffi**nofeA, "oo" o»*«Mflu 

7>*2 4t±, cn$T* "0" fcEfiLTVSo B»W 40 
m\,*J7.91 lOrtgti "0" T'&Sc Sftflmft 

®g§2 3ti» cntb<Diiunm%x&z " 1 " £S£&gpfg 
y * 2 4 ti, - i " omiRfm s *tf#rr s. * 

OlS«» 05 (b) fc^f.fcSfc, 3@gtc« "1" £ 

[0037] ng©«uiftfi9£rfc, 

"0", "0", "1". "1", "2", "2", 
"3". "3", -fct^J:3fc»tr* 0 
Aftx-*©£Hiil#2@1*oS^LTa£/Vy77 1 50 
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6fi "i" icffitt^t$i&zmmmLx, zvmmim 
msjw "i" w±tft«fc*+u-*a*u g&gp 

e$A>)y^2 4(c "i" fciragTSftfflfcf So cn 

taot, emoifi^^^^tfe^c^aoB 

0 5 (a) i: (b) £*©-0!|*B^L 

[0 0 3 8] *4b% ±E©MT\ A*Jx-*fck rfilr 
-^T'tPgpx-^T-tcfc^o ilOfct A*jt-#© 
kTy 1 II»Of-^t8 If v biCffi 

7*-*#8 tT >y hWToe-y h»ft5tf, DMA 0^8 
*V A*f-**fO$$A^^7rl l©8fcTyh 
flto£1tffittfcJRfcft&&&(£&b\, 1 iiiJR^O 

r-^«-»tiE«{t'rsiHi»*»tta. cpu 

tf^&A^x-^Olf-y hft*»#iiA/e:fc< l^>*7* 
tttfjx-^oe-y hft "8" *COUS>X*|fi 

T*|&gLfcffi£Aftx-*£©«*?£||LT, iimic 
r-^oiEafb*rs*»igiS5£(*iQrtitf«J;v\ m 

tf, A*JT-#tf 1 BB*Sfc9 4 £>y h©KaSx-** 
8 tTy MdEjBffrf 1 HJRftlcr-^* 1 71S 

[0 0 3 9] $rc, ±I20^THir f -^0'7^>77[p] 

(±^s^fSj) ©&A*fS/h$aa©&£^L I'j^s 

atjSLT^S. fifoT, ±EO@KOtB^^SttAti 

tc pu^v7h , 7x7iaa-r§c^^$fSLi/\ 

5 A,, ±E©H»OX*IH^ ^46liJ^fi7JrRlOK;AiSI 

fk J f>{gnxh{k^0Sci:^T#.5o -Y^— -7-r 
-^©MA^J^ati^-^fiET'ff o T fe L, $ 
fcftli©-9->rX©*7v ? x^ h^feT'fToTfe J:i\ 
[004 0] <Mf*^J 1 ©$&*> W±©«fc 3 fC, ±|g£D 
WJMr-*4«StWi, A7^x-^©7-r >^WA)x 
- ^ © 5 ^ yftll L fd^ommt.'}>8BtZ& 
ttAtit, ioJHK!W*!?yH, A7J^>y77^ 
EttS nfc At^j x- ^ L T tUT^x- ^ i: * 

1 r-^®ag|5*Wt-r « feA, m-K7 i7t 
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[004 1] ±IBO^HT'{i. R AM 4 teKHS 

ftfcAa-r"-**tt#tHU S&W&^SiSSJilSrRAM 

CPUfc<k*ffi©^*fcWfSCfc*v& : ^ 0 BP 
A£lf-*^©fcftteRAM4fc»DiBL8SKfc: 
7^-feX-f £C£:ft^g{c&tK RAM4©h-^;I/7 

[0 0 4 2] <JW*«2> JttWlTtt* RAM4fcf2 

©«W1* l @7fri\ /W9-fy©i5*l«IIB*JBIW* 
<fc?{uLfc 0 CC-e, ±fiB©«t54a*»/>«ra©»» 

AM 4 CEit«nfe(|'llBr-**rfWfcffllLTHlMr 

(Dcpvic&zmmtmm^ RAM4iz$j?2>7t-t 

XSR«itttaS«SC2:(i:ft«. c©^WJt 
tt, ilaI©lfl*tHUcj:oT, f*-^«yia5i 

is/j^s t n^ic - mans & ^fT-r ^ o 
[0043] m6iat, mwizoT-zmmyuy 

r*-*aWlsIBU 2, mM'bXVy* l 3, titfj/W 
77 1 4<omz s -Bit^m 3 0 £: TV +F7- * ESS 3 
lfc*«§*3o fiP^> JW*«l©0»te»U fffet- 
<®fb0!83O£T^7-*[e]S§3 1 fc*ifi4nLfcjft*(< 

[0 0 4 4] rVlfx-*EIB3 Ki> 7Vlf7-*S! 
#WLIsJB83 3i:, fVifx-*** 'J 3 4 fcft^fig 
3 0 tV^t*-*;**'; 3 4fcfi, r^+fx-^3 5^ 
ISWSttTl^So C©tWt-*3 5 ti. 09*.tfB2 
fcj^LfcC PU 1 fc^^T-r-clfx-^^^U 3 4fc« 
ti5o f^f-^f-?i^t^ 
fcfi, H©«ll©^'Dy^i»^LfeJ:3fi:, f^ff- 
*§»liai©fc«>©DMA|gIB3 2*Cf0ffl*n-5o 

[0 0 4 5] mtfA*A«v77 1 1 it, mtcA^x- 

*© i hjr^8 e v homm?-**K»r*mmc 
lt*3<o fct, wmmmc ram 4 frzmfrm 
tiSA*r-^*Mi®^2kry h, saw* 1 an 4 e 

<y hT'ggg£n£&©T'&^T&, CCT?lifflJlS8lfy 
hK:ljS{b*LTLS5. CUT, A7J/W77 1 1 

te«i$snfe i mms \£v h 1 ^>#©x-#ft<, r 

[0 0 4 6] ±fEz:M{b@B3 0fc7^7-*[5]S&3 

i (omtm*®tt*mm%o -mom&s om±. 7 

-^S^@SSl 2©fcH7rf5 8t:>y h©pgiB7-*ftM 
B*»1"oj«te2i0ii*ns. rffifbI5]SS3 0«, f-f 
tf-r-*@8&3 l A^tB^^nsiBfiSi:, 7-*31JR[el 
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S&i 2©U^t*Jt«U rffiffcMfcfT?,, EP-^ r 
-MHRIHttl 2©ffi*j5>M«fct)**v^tt "1" 
tU *nfiW©*&tt "0" fcv>5ffl7J*ai7>W7 
7 1 4 {C##jACy 0 

[0 0 4 7] ±f27^1fT-*«, MZ-Ht—ZMIR® 

ssi 2fr<otiiii2tiz 1 7j>ft<ommz®mt%rctb 
tMft^»©n«»*»6«ia-r*ct3&»if**. 

■»f"r-*W*HiLlalES3 3ti, f^ff-^^t'J 3 4 

£&©SB#£ffi^T7-#jiiRlE]S& 1 2©£ti*j-f§7- 
* ©-{§<b£fT 3 C ft* T? £ 5 o 

[0048] in^©r-^t^ti^niffi©rsSfli^ 
& $ mm^m^t s «t ? tc mmom^ mLmtivy** 

teyh?M££\,\ 01*. #4 x 4vMj^7.©7 

20 f-tf/^->©^c«, 4^>r>'»©BBfii*ffl«-r 

g $ "CmcWHti U 57^yg ©ft^T-fftf TV Iff 

[0 0 4 9] fflxJf 1 6X 1 6Vh^X©f^W 

1^167^^45. C©<£?&*»©PaM££T 
»iWLT*5< J:3fc**y*C©*fcRtt3©ttT««r 
T'&3<, H<Di§ aiCit, fVlff-**RAM4fc:ftlA 

LTfe^, ms©*-r5yyem3£*ro»»jLTStt 

30 AnSH6©fflttSfc:^-rJ:5a^^h^t';7^-b 
*B»*Ktf*fcJ:i/\ i!iijl#©7-*fc:#LT4{i 
©HBfB*JB#fc#8&LT, 4ffl©-€fbx-^^ai^-r 
SJ:3 4fW»t>T*#«o ~fil{b5aaJ^tu©x-^^^ 
D «y ^KWLTrffifbiaa^©f-^S2I^Dy 

4fgt-rnif«fcv\ 

[0 0 5 0] Sfc, x-^^lHlBl 2fr5atfjStl'S 
^SH©|5gpx-^ 1 flifci* L 1 ffl©IBffl[*W*SS*S 

«fc ^ fc«ffi©»i*a L^tT ot, w*. if 8 tr y h ©pg^ 
f-^ft^©*s-fiifb5nT i e>y h©Q]inift«tff 

40 5>tl§o IP^> W*7T 1 lfcfiWStlfc 1 

»©®«f-^^8^©ltf-*«*tS/MnT, fcH 

fc»^-pfe, A7J^«y77©4^©l©f-^tH7J^ 

>v7 7tc^^ns 0 7-r>s*2^©i^Lfe^c 
1 4t«iftsn*. 

[0 0 5 1] <M^J 2 ©^> W±©«t 3 fc, C ©S 

7LT-HJ-(C7 f -^*ft , «^Lfct©^ B 1 tcmtR 
50 AM4tt#tiA*nSo Lft>t, ^©7-^«7<*ti:g] 
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RAM4fJlJ* , rS-r-*R*ttL»#ii*®a* 
[0 0 5 2] <Sf*#l3> _tfHcD«J:^tc N Aftr-*£ 

?<fc?£l§£tf<fcS. CHfti^ Aftx-*©?^ 
fcSWitfJrtT*-*©^^**** 

8#©-as*Rfc&-rs£B#fc*. ±ie©r r -^5aagp 

[0 0 5 3] 13 7 ti, mWMZVT-ZtiVim-Juyt 
HT-&S 0 c©H©Aft'W7r l l ©Aft{8Jfc:^tfc 
*7-fe«y hfrJ'<»S4 Otf, c©fl#«-efrfee(*tfin 
x.e>nfcfc©T?&So *nW^©lallS©«|Jt^«fil*i, 

So 

[0 0 5 4] m©lsl»©SMmtf*7-fey hft!ltP@K 
4 0 ©Iftff SUWr 0 7 £T*fr©-Miil§ 

KHsnfeiimtx-^crts^a^Lfeo cox-* 
#mS5«\ Hfc^-rmif 1 9^>»©A*r-*D i 
^LrfMiLT, i ^y#©tHftx-*D0 

*»*«ft*»Ofe©fc-r*. d«!T% Aftx-*D1 

©^PSu^c^sx-^DD^a-rst-rso ^gf 
sjc^attrttt, afto»»tt^©«jBr-^tet^ 

Tti^g&x-^ii&So LOTSf-^DDimH 
8IiiR2*§i: Lfc»&, *7-fe-y h^J^UHlSS 4 0ti> 
Hi fcjSL;fcDMA|3|g&8j&»& 1 ffl*^t*o(Ej3l*nS 
Aftx-*©fiC&©8Bil#©x-*£iSH?rU Aft 
^7 77 1 1 ^©ig^Pflit-f So 
[0 0 5 5] C3LfcifflWgBtt#H©fc©Jb<^*5tl 

s» mtf lMfctfor-^fc-Bffcfc'rsi/^** 

So SifefcSWi* Aft/^y7 7"\lj®^(D7 ; -^^ 
KjM-rsillSStftcJfALfcy-hPi:, ^©y-h£l 

5>r >^©r- * ©$bwp 6 8 ®^©ite^ra^ttjig 

Wffsy- hiMMIlBlKlc J: D*U8?*5 0 

[0 0 5 6] $fc, ®m$5 1 2®ill©Aftx-*©9 
^©ft^8iffl^tf^gx-*i:Lfci:^ 5 0 4Bfg# 
Of-^mT'f5->7 M^77s**Aft^>y77 1 

1 £:LTlIfflTSo c©Aft/s>y7 7 l lt:5 l 2ii 
©x-^lifcfEarfSi:, ««©li*©x-*«»# 
fcAJ££#, ^«3©8a^©f f -^(i*-^-7P- 
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LT#t>®:£ft§o £fc> 1 l^iim©^ 

t'J fc-TS£?£k&So c ©!§•&£«:«: CiMcAft^y 
7 7tc£T©Aftx-#tf#tjA£ftSo r-*aHRlHl 
Bl 2ttCPU©li£L;fc*7-b'yh»*EttLT43 
< 0 ^LT, *-©*7-fe>y h ft£Wft»ttt LBS&5fcgi7 

[0 0 5 7]IIO©2»A^775'1 i©ilt9{i:^ 
7-fe>y h»[elgS4 O*EBf«0!n»*5, SO 
©2o©#iJ«> A*^777l 1 fc*7-fe'y MMWIeIB 
10 4 0 ££-Wc«j£LfcMT*£3„ <^-f ft©09tK fi£« 

^?>s<ftianfcx-^affl©ig#*M-K7x7^ 

[0 0 5 8] <Mft#l 3 ©S»«> W±© J; 5 fc, Aftx 

- * ©$aias#©fffi£»0 r- * mm* s ®m*ft-o 

#7-fe«y h%m®&4 OfcfgltSCfcKJ^Tx fcHftx 

ttfBJtltc&So ctilcZ*), CPU©^"fi*6«"P# 
20 So 

[0 0 5 9] <J|ft0IJ 4 > ±IE©0m±, Aft x- * © 

9tm%&%wmt &m*mmLito c <omm 4 ©»£• 

fctt, ttftx-*©ft@f©^gS5#£)»rSo H8fc 
{i, ^ftffl4©x-£&gg|57D>y^H£/Kro con 
fc^-fiSte, -ffifblsl»3 0£fctlft/S>y77 l 4£© 

mic*7-tv hm®f£}&4 lzmifr^Zo c©*7-t: 

mm<DMf$.T>^\ tEoT, *©ft©au»©Ki)3tt#i« 
-rs 0 

30 [0 0 6 0] *7-tv b9mm&4 1 0©feTiJti: 

*?&5ic, rffi{bniSS3 0^e,^5nstBftr-^ 
D 0 ©5feISai5^©3f£fi©^Sr-* D D^»1"5^ 
ffcZft-Do *7-tv h$<JiI[Hl8S4 1 fctfj?yvy77 1 4 
i:©BB«t4, ^^j3©^-7-b-y h$iJ®i|HlK4 0i:Aft 

mmm4 m^M3i:iis©M-K7x7±K«fcD 

USTf So 

[00 6 1] <£#094 ©S&8> JLX±©<fc5^ -ffift 

^©^-^©^gp^mft/^y 7 r mmmc mmc 

RlllfC^So 

[0 0 6 2] <a#«95> ±iB^i x n©Mt, «*tf, 
l ^-^©^ ^->r-^^It5^t, Aft^ 
777K'M<tt 1 ^^^©T-^Sfi^LTfflSi 
■fSfc^«fc<^S^T#So L*»Lft««6, Aft^-y 
77©§»^ *©flfi«-<rft*fl!fcJ:t), 
7 f -**-«LTA*^-y7rK»H«n?#ft^ci:*«fe 
So l7^>(!)f-^W(01fO£ 
Aft^ W 7 r KISS U S'J^ fcltfeNM^^HW" S 
50 cfctffc*. c©^{*cflf|-p{4, CO«fe3*^©WJ-r 
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-*g©S3$l£tT3o 

[0 0 6 3] @9fC(i, Rfomsor-zmmrav 

^Bfcjjvr. coia©7-r>fiifiEiHiiS4 2*i»<»» 

& a*WM4 0lHlB2:ra«ffeS. ^yftttiElsIiM 
2ti, W^77r l 4fc*t asnsr-*©?^ 

«\ H©feiiite^ , rj:3fc» ^fcj*46e>nfc:^-r>gL 

[0 0 6 4] -7j» 1 4 fcSt&SftSx 

-^©7-r yg^±iE5i' l fcPfeftv^tett, 

*ff3££i£fcLTtf:, #t&£ttfcr-*©*Jl£De>y 
h % 3 tf- LT, ^Safc^MAp-T S fcl^o fcTjffitt «fc 

So 

[00 6 5] 5^^g*SiE|Hlffi4 2{i, 09*fcf7'f>£ 

•fe-y MUSHES 4 1 Kterffi{bM£©F/T£fi©x-* 
^ l H^-foA^-r^o W*/W7r l 4(i, *7-k 
-y h WSPIhISS 4 1 j5p6A* Lfcx-*£ 1 HiJR^roS 
**AtiTBH£©fli«fc:»#ii€y. <:©£:#, v^Vlffi 
IE0SS4 2{ClEm^tlfc7Y>S^W7-fe>y hffilfp 
@B&4 l©ffi***0i&t?J:9fc-r*o U-oT. 
V h»[HlgS4 1 frt>7«fy&ffiiEW4. 2iaot^ 
^$nfcg$W±©-f-^^m^^y77 1 4fCA£L 

fekUt, a*/^7r l 4 {c&3HJx- 

[0 0 6 6] -73, *7-fey MWW0B4 lJ^eWTJ* 
nSx-*fi^9'<'>SlfiE|5I»4 2fCH2tg$tlfcx- 
jffiiDtllr^ *7-t-y W&0SS4 ltt, g& 
©HiRfcfflS^S-r-^JBfiii^LfeSSIft^flti-r 
So tH7J^«y77 1 4Hu *7-fey h*J»lll»4 
7Y>g#OT-*£gtfAftSfca6£, *7-fev hf&l 
1SHHISS4 l©«J$bfcr-^©K*«0*«a , rs. IP 
5, 7^ySieiS-r**T»RI-©7*-**»0iiLK 
#IfcSo c o Lt, *Ex-*©ra7t#Rltif;:fcSo 

[0067] 09{c(i, 7 t ~2wm®®ttmfflm*7ik 

USTfSo (a) 3^6 (c) ^OWWH-P* 
So 0© (a) fc^T.fc^&^'f'yfiL© i v^yfto 

ftx-^tfiJLTWfSC^^So 09*tfH3¥ 

©l i twt<DL 2 fct^*jbT«ui*'rntf, iai#« 

O^^MT5'l' >S L © 1 >#©tfi?tl-r-#£ 
<D (b) £5Vf l [5]@<D5n.atiL 1 icG/c^f 

f s» 

[0 0 6 8]-^ fu¥*>f£¥fc, LK L2«D5££ 
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9 R l7^>ftlC$ittbrct%, 

(c) tc^-T J; 5 tc, R#©S&<9#£i;TL£5o c 
jhtiiK*<k©KHfc**o H9fc^bfc7*-*«iaai5 
©^:/g*iiIEIsJffi4 2«u giS8tycft7VW7 7 l 4 
t««|"rST-*©9^yfi*iHlE^S. LK 

l 2 tt^-rnt 2 /L-e*tiaf<t^3b\ b#*Wj:ot 

[006 9] <mf*m 5 0#j3l> ±12© J: O fc, 5>f > 
SffliElHl»4 2£ffl^Tx-*g©W»*fTi/'»ft#5* 
10 HJ7jVS-y77 l 4tc-7 f -^©»*ii**fr5©T, $A 

WMm^-m mmic «fc o tf- *ftram,-»te 4 o 
/c^tct, -^©jisKaj^rctB^-r-^^fien 
So cfucjcoT, mi!iHiss©5as*wtc4sfte. « 
H©*fb*iB±-rsc t^TfrSo 

[00 7 0] <mWm 6 > fljxtf, A73 Lit* 
1 0 0»Ol tfrl 0 0 0#<D1 tt^i^teaiSftlfi 
/J^ftUi«ff3«^ «/h*ai!fc©7 ? -*£jSfc&g;6:f f 
-*tt7ET-*©c:<--8l5fc:3fl^ft<ft5. BP^ X tcx 

-*© loooiti fE©ra^-£&-f sx-##&^ 
20 ±tf^e > ^a^fT-rsci:jc*So &ot, ram 

4 Kfett2nfcA£x-*££Tr-*©ggMCiitog 

u * ©«ig/jNjas©fe«)©»»*ff o <Dimmmm<o 

Wc&5o ^CT% C©H#WTtt, Bite* USD 
MA0B8t^7 7^t^Mip-r S o 
[0 0 7 l] 01 Hi, ^ft096©01JSSiJ-r-*£f£gB 
7n>y^0-CfeSo B©g«©DMA|sjg&8te«:, X* 

lalSSfcot/^Tli, l J-XT©t/^-f n©«Mtfc<J:oT 

30 tflifeai^o cct% 1 o*&m.?%o m\o<o 

(d) K^Lfcfe©ti, RAM^cKttSftfcATJx- 
^TfeS 0 *H*©r-*fc0fc "0" , " 1" , 
"2", "3", -i:^3J:$fc:#**tfLfc. 

[0 0 7 2] m«d©«k9 4r-^*2 OftOllcm 
'b? S c i: tPfhbtofr o T ^ S it. ±1 2 D M A IH 
SS8ti. RAM4tf©f-^2 0»foX*77" 

tSo Hfctt, M^tH-Tx-^^Ai/^O^T-HA.T'M 
^Lfco cnT'A7j^777l 1 ©E«ffl«t,+»Rf/jN 
40 T't, DMAlElSSStCiSR AM4^\c07^-bX|E]i!(t 
M'>^-tiSCi:^T'tSo 

[0 0 7 3] B2fcfxLftCPUltt, 01 l^Lfc 
fe£A^h*7>^ l 3lc s mar 2 0^1 fcv^lM^ 
©ift£*tT9. X*'y7 , iI»la)K4 3a:, »/Jn**#j* 

UZ*DMA|5|K8K-by b-TSo iltlJcJ;^, DMA 
@SS8tt, A^777l 1 fcWL*©»©*fc*3ffi/|Nja 
S^^g4x-^©*^|gjM-rS„ 4*3, LfDSftiO 
Slfttix-^OiSS/J^^H/^fcamA^So Sfo 
50 Tx mtflS/MW 2 »© 1 i: A> 3 «■© 1 @jgT'{±X+ 
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y ^jspihiss 4 3 *»fts#ft^« o twmmmas; 

ttLC PU l tf7*y7»£W3fr{i:-f SfrLft^fr© 

Kfr<DS^(i, c P U 1 ©7n$f9Asp-fc»*&A/t**»7 
tf J:i\, 

[0 0 7 4] ft*, gftffll 1 ^TI^L/cx-^Me) 
S&-ett\ SfcfeW/h*!»* 1 3^Vy77 1 1 fcffi 
tt«nfc-r-^<07 KUX*tmfbTV«. x-^jffiR 10 
®B1 2ttC©7FUX*tefflLTA*>W7;M 1* 

R A M 4 teEtt*tlfeA*r-^^T^©* *<07 K 

[0 0 7 5] il©Ji-&{Cti, DMAlHlSS8^A^^y7 
7111: "0" §@©x-#£iifeaf LfdlL "2 0" # 

5te-$-tttf,j:tr\, cntcfi, DMA@i88©2 0{g©ii 20 

S-frtUf<fcl\ r-*©rtSfiffifcT?fc«o C© 
DMAiIIS8t±*RAM©75'-feXig»* 

[0 0 7 6] <E>53A^ Xt}/*y7T 1 1 fCDMAIelSS 

££>T*#£ 0 c©»&fcli, HfcATJx-*© 
JfiS/jNS!iS*^7LTi^^5»M^h*7y^ 1 3 tiff 
tttfttN, t-*S8?IIIB1 2liA?VW7r 1 ltt 
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[0 0 7 7] <m^6©^m> ±ie©«k3^ DMA 
US 8 7* >y 7f!&fcH LfcJ:9RAM4fr 6 ATJ^ y 
77 1 1 £ttLr-*©i|ta&&fT5©T\ £T©x-£ 

T, DMA|silg8{c:J:*7*-^K*aLffl31i^iai*JSIB 

■rscfc^Ri^fcftSo ctuc^T, cpu© 
^x*t&^-rsi^ffl*jsii-raci:*<pni{i:fts 0 

[0ffi©ffi*ftIKB^] 

[0 l ] Jlttffli l ©SW-*£$gS7n »^H^ 

[02] BJB!|g|l©7ny*Brt?fc3o 
[03] x-*MSgl$©$t6t&BJ!0T*&So 
[04] t£**|/h;*77:/#©7P-y*0T*&So 
[0 5 ] a^/J^fflMBJ0T-^5 o 
[06] *f*flfl2©x-*fflSffi7n-y*B-CfcSo 
[07] ^M3©T f -^©a^7Dy^0T?SSc 
[08] m»0B4©-r-^Mag|57D«y^0T*$5o 
[09] Jlft0j5©7-£&g^7n>y^0T£5o 

[01 o] T-zmm<r)m{mmmT*&% 0 

[011] Hfttffl 6 ©0l»Jf ? -^4fiScgH7n y?mT> 

4 RAM 

8, 9 DMA0£S 

i o x-^jasas 

1 1 A*^7 77 

l 2 r-^S^HSS 

1 3 aaa***^* 

1 4 tftfj/*-y7r 
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PROBLEM TO BE SOLVED: To increase the speed of print 
data generation processing without imposing a load on a 
CPU by constituting a magnifying/contracting section and a 
binarizing section out of hardware. 
SOLUTION: An input buffer 11 holds input data. A 
magnifying/contracting counter 13 receives the integer part 
and decimal part of results obtained by dividing the line 
length of input data by the line length of output data and 
generates a signal for selecting any data held in the input 
buffer 1 1 . A data select circuit 12 selects data held in the 
input buffer 1 1 and delivers it to an output buffer 14. A data 
processing section 10 is constituted of hardware. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The input buffer holding input data, and the integer part and fraction part of a result which did the 
division of the Rhine length of said input data in the Rhine length of output data are accepted. The 
enlarging-or-contracting counter which generates and outputs the selection signal which chooses the data for 
1 pixel held at said input buffer, Print-data generation equipment characterized by having chosen the data 
for 1 pixel held at said input buffer by the selection signal which said enlarging-or-contracting counter 
outputs in predetermined order, and having the data selection circuitry which generates the output data 
which carried out enlarging or contracting of said input data. 

[Claim 2] In print-data generation equipment according to claim 1 an enlarging-or-contracting counter The 
integer part scale-factor register holding the integer part of the result of having done the division of the 
Rhine length of input data in the Rhine length of output data, The fraction part scale- factor register holding 
the fraction part of the result of having done the division of the Rhine length of input data in the Rhine 
length of output data, The address which reads the data for 1 pixel arranged at the head of input data is made 
into initial value. The integer part scale-factor counter which carries out accumulation of the integer part 
which said integer part scale-factor register holds, and outputs it for every data read-out for 1 pixel, When 
accumulation of the fraction part which said fraction part scale-factor register holds is carried out for every 
data read-out for 1 pixel by having made zero into initial value and this accumulation value exceeds 1 , Print- 
data generation equipment characterized by having the fraction part scale- factor counter which outputs the 
data for adding 1 to said integer part. 

[Claim 3] The input buffer holding the input data containing gradation data, and the integer part and fraction 
part of a result which did the division of the Rhine length of said input data in the Rhine length of output 
data are accepted. The enlarging-or-contracting counter which generates and outputs the selection signal 
which chooses the data for 1 pixel held at said input buffer, The data for 1 pixel held at said input buffer by 
the selection signal which said enlarging-or-contracting counter outputs are chosen in predetermined order. 
The data selection circuitry which generates the output data which carried out enlarging or contracting of 
said input data, Print-data generation equipment characterized by having the dither data circuit which reads 
and outputs the threshold which constitutes dither data in predetermined order, and the binarization circuit 
which accepts said threshold and carries out binarization of the output of said selection circuitry for every 
data read-out for 1 pixel. 

[Claim 4] It is print-data generation equipment characterized by having the Direct-Memory- Access circuit 
in which a dither data circuit divides external memory to dither data into in print-data generation equipment 
according to claim 3, and it accepts. 

[Claim 5] Print-data generation equipment characterized by being contained in the input side of an input 
buffer at the head of input data, having held the number of invalid datas with unnecessary including in 
output data in print-data generation equipment according to claim 1 , and preparing the offset control circuit 
which controls the write-in starting position to the input buffer of input data to shift only said invalid 
number of data. 

[Claim 6] Print-data generation equipment characterized by having held the number of invalid datas with 
unnecessary including in output data at the input side of an output buffer, and preparing the offset control 
circuit which controls the write-in starting position to the output buffer of output data to shift only said 
invalid number of data in print-data generation equipment according to claim 1 . 
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[Claim 7] The output buffer which holds output data in print-data generation equipment according to claim 
1 , When the output-data length which holds the convention data length set up beforehand and is written in 
said output buffer exceeds said convention data length When the output-data length which cancels the part 
beyond said convention data length of output data, and is written in said output buffer does not fulfill said 
convention data length Print-data generation equipment characterized by having the Rhine length 
amendment circuit which controls the writing of the output data to said output buffer to fill up the part with 
which said convention data length of output data is not filled. 

[Claim 8] Print-data generation equipment characterized by preparing the skip control circuit controlled so 
that said DMA circuit skips and reads input data from said external memory at spacing according to 
reduction percentage in print-data generation equipment according to claim 1 , when generating the output 
data which reduced the input data, the DMA circuit which transmits input data to an input buffer from 
external memory. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the print-data generation equipment which performs 
enlarging or contracting of an image data with gradation nature, and binarization processing. 
[0002] 

[Description of the Prior Art] When printing the image data generated by computer by the printer, transform 
processing of the data according to the function of a printer is performed beforehand. For example, in order 
to double the resolution of the inputted image data for printing with the print resolution of a printer, 
expansion or contraction processing of an image data is performed. In expansion processing, the image data 
of every one line is memorized to buffer memory, the data of each pixel are copied by magnifying power, 
and the number of pixels is increased. A copy increases the number of Rhine similarly. On the other hand, 
in contraction processing, the image data for one line is stored in buffer memory, infanticide processing of a 
pixel is performed, the number of pixels is reduced to it, and the result is outputted to it. The number of 
Rhine for which it applies is also reduced. 

[0003] Moreover, many printers express an image by binary control whether a black dot is printed or it 
carries out. Therefore, in the case of the gradation data in which each pixel has the information showing a 
shade, binarization processing which used the dither matrix is performed. In such processing, every one 
gradation data of each pixel is read, it is compared with the threshold which constitutes a dither matrix, and 
binarization is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, there were the following technical problems which 
should be solved in the above Prior arts. If print data are received from high order equipments, such as a 
computer, a printer will perform the above enlarging-or-contracting processings and binarization processing, 
and will generate print data. CPU (central processing unit) of a printer calls print data to buffer memory per 
the Rhine unit or pixel, performs data processing for enlarging or contracting or binarization, and turns and 
outputs the result to a print engine. 

[0005] However, many repeats of data processing to which processing of this kind made the data for 1 pixel 
the unit are contained, and when it is the image data of high resolution, that amount of data processing 
becomes huge. And 1 pixel of the amount of gradation data is about 8-bit data, and even if it is CPU in 
which bus width of face has 32 bits or a size beyond it, efficient data processing which used the bus width 
of face effectively is difficult. That is, the high-speed data-processing capacity of CPU original for bus 
width of face to be wide could not be demonstrated effectively, but there was a problem of taking data- 
processing time amount for a long time for the frequent middle data access to buffer memory. Moreover, 
when a big load was applied to such print-data generation processing, there was also a problem of pressing 
the control function of other parts of the printer by CPU. 
[0006] 

[Means for Solving the Problem] This invention adopts the next configuration in order to solve the above 
point. 

Configuration 1> The input buffer holding input data, and the integer part and fraction part of a result 
which did the division of the Rhine length of the above-mentioned input data in the Rhine length of output 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/5/2007 



JP,2001-150739,A [DETAILED DESCRIPTION] 



Page 2 of 1 1 



data are accepted. The enlarging-or-contracting counter which generates and outputs the selection signal 
which chooses the data for 1 pixel held at the above-mentioned input buffer, Print-data generation 
equipment characterized by having chosen the data for 1 pixel held by the selection signal which the above- 
mentioned enlarging-or-contracting counter outputs at the above-mentioned input buffer in predetermined 
order, and having the data selection circuitry which generates the output data which carried out enlarging or 
contracting of the above-mentioned input data. 

[0007] Configuration 2> In print-data generation equipment given in a configuration 1 an enlarging-or- 
contracting counter The integer part scale- factor register holding the integer part of the result of having done 
the division of the Rhine length of input data in the Rhine length of output data, The fraction part scale- 
factor register holding the fraction part of the result of having done the division of the Rhine length of input 
data in the Rhine length of output data, The address which reads the data for 1 pixel arranged at the head of 
input data is made into initial value. The integer part scale-factor counter which carries out accumulation of 
the integer part which the above-mentioned integer part scale-factor register holds, and outputs it for every 
data read-out for 1 pixel, When accumulation of the fraction part which the above-mentioned fraction part 
scale-factor register holds is carried out for every data read-out for 1 pixel by having made zero into initial 
value and this accumulation value exceeds 1, Print-data generation equipment characterized by having the 
fraction part scale-factor counter which outputs the data for adding 1 to the above-mentioned integer part. 
[0008] Configuration 3> The input buffer holding the input data containing gradation data, The enlarging- 
or-contracting counter which generates and outputs the selection signal which chooses the data for 1 pixel 
which accepted the integer part and fraction part of a result which did the division of the Rhine length of the 
above-mentioned input data in the Rhine length of output data, and was held at the above-mentioned input 
buffer, The data for 1 pixel held by the selection signal which the above-mentioned enlarging-or-contracting 
counter outputs at the above-mentioned input buffer are chosen in predetermined order. The data selection 
circuitry which generates the output data which carried out enlarging or contracting of the above-mentioned 
input data, Print-data generation equipment characterized by having the dither data circuit which reads and 
outputs the threshold which constitutes dither data in predetermined order, and the binarization circuit which 
accepts the above-mentioned threshold and carries out binarization of the output of the above-mentioned 
selection circuitry for every data read-out for 1 pixel. 

[0009] Configuration 4> It is print-data generation equipment characterized by having the Direct-Memory- 
Access circuit which a dither data circuit divides external memory to dither data in print-data generation 
equipment given in a configuration 3, and accepts. 

[0010] <a configuration 5> — the number of invalid datas with unnecessary it being contained in the 
configuration 1 at the head of input data in the print-data generation equipment of a publication at the input 
side of an input buffer, and including in output data - holding - the write-in starting position to the input 
buffer of input data - the above - the print-data generation equipment characterized by preparing the offset 
control circuit controlled to shift only the invalid number of data. 

[001 1] <a configuration 6> - the number of invalid datas with unnecessary including in the input side of an 
output buffer in print-data generation equipment given in a configuration 1 at output data - holding ~ the 
write-in starting position to the output buffer of output data - the above - the print-data generation 
equipment characterized by preparing the offset control circuit controlled to shift only the invalid number of 
data. 

[0012] Configuration 7> The output buffer which holds output data in the print-data generation equipment 
of a publication in a configuration 1, When the output-data length which holds the convention data length 
set up beforehand and is written in the above-mentioned output buffer exceeds the above-mentioned 
convention data length When the output-data length which cancels the part beyond the above-mentioned 
convention data length of output data, and is written in the above-mentioned output buffer does not fulfill 
the above-mentioned convention data length Print-data generation equipment characterized by having the 
Rhine length amendment circuit which controls the writing of the output data to the above-mentioned output 
buffer to fill up the part with which the above-mentioned convention data length of output data is not filled. 
[0013] Configuration 8> Print-data generation equipment characterized by to prepare the skip control 
circuit controlled so that the above-mentioned DMA circuit skips and reads input data from the above- 
mentioned external memory at spacing according to reduction percentage in print-data generation equipment 
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given in a configuration 1 , when generating the output data which reduced the input data, the DMA circuit 

which transmits input data to an input buffer from external memory. 

[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using an 
example. 

<Example 1> In this invention, in order to mitigate the burden of CPU, data processing of a pixel unit is 
performed as much as possible using hardware. Drawing 1 is the block diagram showing the print-data 
generation equipment of an example 1 . The equipment of drawing is constituted so that enlarging-or- 
contracting processing may be carried out in the data-processing section 10 and the input data read from 
RAM (random access memory )4 using the DMA circuit (RD DMA (Direct-Memory- Access controller)) 8 
may be written in RAM4 using the DMA circuit 9. The data-processing section 10 is constituted by an input 
buffer 1 1, the data selection circuitry 12, the enlarging-or-contracting counter 13, and the output buffer 14. 
[0015] Before explaining concrete actuation of this circuit, the configuration of the whole equipment is 
explained first. Drawing 2 is the block diagram showing the whole airline printer configuration. The 
equipment of drawing is constituted so that CPU1 may control each part of equipment through a bus line 2. 
ROM (read-only memory)3, RAM4, the host interface control section 5, the printing control section 6, and 
print-data generation equipment 7 are connected to the bus line 2. The DMA circuit 8 for read-out (RD 
DMA), the data-processing section 10, and the DMA circuit 9 for writing (WR DMA) are established in 
print-data generation equipment 7. 

[0016] ROM3 is the memory which stored the program for actuation of CPU1 etc. RAM4 is the memory for 
storing the input data or print data used as the operational parameter and processing object by CPU1 . The 
host interface control section 5 is the part which performs communications control of the high order 
equipment and the printer which are not illustrated, and input data inputs it from high order equipment 
through this host interface control section 5, and it is memorized by RAM4. The printing control section 6 is 
a part which controls the print engine which is not illustrated and controls printing of the print data 
memorized by RAM4. 

[0017] Print-data generation equipment 7 is a part which performs the enlarging-or-contracting processing 
and binarization processing of input data which were accepted in RAM4 through the host interface control 
section 5, and generates print data. The DMA circuit 8 for read-out is a circuit which reads input data from 
RAM4 in order, and is supplied to the data-processing section 10. The DMA circuit 9 for writing is a circuit 
which performs actuation which writes in order the print data which processing ended in the data-processing 
section 10 in RAM4. 

[0018] In this invention, the data-processing section 10 of this print-data generation equipment 7 is 
constituted by hardware, and performs, without depending enlarging-or-contracting processing and 
binarization processing on data processing of CPU1 . It writes in with the DMA circuit 8 for read-out, and 
the DMA circuit 9 of business is all the Direct- Memory-Access controller generally known conventionally, 
and it is constituted by hardware. 

[0019] The functional description Fig. of the data-processing section is shown in drawing 3 . (a) illustrates 
the contents of the expansion processing facility, (b) illustrates the contents of the contraction processing 
facility, (c) illustrates the contents of the binarization processing facility. In expanding the input data Dl 
which expresses 1 pixel with 8-bit digital data twice as shown in (a) of drawing for example, the input data 
for 1 pixel is copied to output data DO by a unit of 2 times, and it outputs it to them. 

[0020] In the contraction processing shown in (b), input data Dl is taken out alternately per every pixel, and 
it considers as output data DO. That is, it reduces by infanticide processing. By binarization processing 
shown in (c), the threshold included in the dither pattern data D3 which are explained later is read in 
predetermined sequence, and it compares with the pixel value of each pixel of input data Dl . In this way, let 
the data by which binarization was carried out be print data. 

[0021] It returns to drawing 1 again and print-data generation equipment including the data-processing 
section 10 shown in drawing 1 is explained. The DMA circuit 8 for read-out is a circuit which performs 
processing which reads automatically the input data which accepts the start address and the stop address of 
input data from CPU1 shown in drawing 2 , and corresponds from RAM4 and which was known well. This 
input data is written in constant-rate [ every ] sequence at an input buffer 1 1 . Although it is desirable that the 
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data for at least one line can be written in, every 1/2 line or every several lines are sufficient. Termination of 
enlarging-or-contracting processing of the input data held at the input buffer 1 1 sends input data into an 
input buffer 1 1 in order with the procedure of requiring a transfer of the following input data from the DMA 
circuit 8. 

[0022] The data selection circuitry 12 is a circuit which accepts the selection signal outputted from the 
enlarging-or-contracting counter 13, reads the data for 1 pixel with which it corresponds of the input data 
memorized by the input buffer 1 1 , and is performed by repeating the processing which transmits this to an 
output buffer 14. For example, when an input buffer 1 1 considers as the memory which can hold the 
gradation data for one line, the data selection circuitry 12 supplies the selection signal outputted from the 
enlarging-or-contracting counter 1 3 as an address signal of an input buffer 1 1 , and constitutes it by the bus 
line and gate circuit which transmit the data for 1 pixel read from the input buffer 1 1 to an output buffer 14. 
[0023] An output buffer 14 consists of memory memorized in the order which received the data received 
through the data selection circuitry 12. Although a certain thing of the memory space is above desirable by 1 
Rhine of an output image, it does not interfere by the capacity of arbitration like an input buffer 1 1 . The 
DMA circuit 9 for writing is a circuit which performs control which transmits the print data which 
processing of the input data held at the input buffer 1 1 was completed, operated to the timing by which new 
input data is written in an input buffer 1 1 , and were memorized by the output buffer 14 to RAM4. In this 
way, the transmitted print data are written in the predetermined field of RAM4 in order, and turn into print 
data for 1 page as a whole. 

[0024] The block diagram of an enlarging-or-contracting counter is shown in drawing 4 . The above- 
mentioned enlarging-or-contracting counter 13 is constituted by the integer part scale-factor register 21, the 
fraction part scale-factor register 22, the integer part scale-factor adder 23, the integer part scale-factor 
counter 24, the fraction part scale- factor adder 25, and the fraction part scale- factor counter 26 as shown, for 
example in this drawing. 

[0025] When performing enlarging-or-contracting processing, CPU1 shown in drawing 2 searches for the 
result of having done the division of the Rhine length of input data in the Rhine length of output data, 
beforehand. It is "2" if it is twice the magnifying power of this, and it is "0.5" and 1/2. And it writes in the 
integer part scale-factor register 21, the integer part, "0". [ for example, ] Moreover, fraction part, "5", is 
written in the fraction part scale-factor register 22. [ for example, ] After making preparations including 
such processing, actuation of the above-mentioned data-processing section 10 is started. 
[0026] The integer part scale- factor adder 23 adds the contents memorized by the integer part scale-factor 
register 21, the carry outputted from the fraction part scale-factor counter 26, and the output of the integer 
part scale-factor counter 24, and has the function which the integer part scale-factor counter 24 is made to 
memorize to the following timing. The fraction part scale-factor adder 25 adds the output of the fraction part 
scale-factor register 22, and the output of the fraction part scale-factor counter 26, and has the function 
which the fraction part scale-factor counter 26 is made to memorize to the following timing. 
[0027] The integer part scale-factor counter 24 and the fraction part scale-factor counter 26 of initial value 
are "0." And timing is doubled with the control clock for processing every 1 pixel of input data, and this 
data processing is performed. That is, the output in the case of processing the very first pixel is "0" of the 
initial value memorized by the integer part scale-factor counter 24. And if the following control clock 
inputs, the addition result of the integer part scale-factor adder 23 will be memorized by the integer part 
scale-factor counter 24. And this serves as the next output. In addition, the selection signal S which this 
integer part scale-factor counter 24 outputs turns into an address signal for reading the specific pixel in the 
input data for one line memorized by the input buffer 1 1 , for example. 

[0028] Drawing 5 is the explanatory view of enlarging-or-contracting actuation. The principle of operation 
of the above-mentioned enlarging-or-contracting counter and the contents of the concrete output are 
explained using this drawing. Drawing 5 shows the relation between the pixel location of the output data in 
contraction processing, the contents (integer part =) of the integer part scale-factor register 21 , the contents 
(fraction part =) of the fraction part scale-factor register 22, the contents Preg of the fraction part scale- 
factor counter 26, and the contents Rreg of the integer part scale- factor counter 24. (a) shows contraction 
processing and (b) shows expansion processing. 

[0029] Here, the case where 1 contraction processing for 2 minutes is performed is considered. At this time, 
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the value which **(ed) input data line length by output data line length is set to "2." "2" of this division 
result is written in the integer part scale-factor register 21 . Fraction part, "0.0", is written in the fraction part 
scale-factor register 22. [ i.e., ] The contents Rreg of the fraction part scale-factor counter 26 are initial value 
"0.0." The contents Preg of the integer part scale-factor counter 24 are initial value "0." 
[0030] First, to the timing which processes the very first pixel, since initial value "0" is stored in the integer 
part scale- factor counter 24, the value is outputted as a selection signal S. If the input data for one line is 
held at the input buffer 1 1 , the data whose address is the pixel of "0, i.e., a head," will be written in as a 
pixel of the head of an output buffer 14. An input of the following control clock adds "2" memorized by the 
integer part scale-factor register 21 and "0" memorized by the integer part scale-factor counter 24. 
[0031] Initial value "0" is memorized by the fraction part scale-factor counter 26, and "0.0" is written in the 
fraction part scale-factor register 22. Therefore, the addition result of the fraction part scale-factor adder 25 
is "0", and this is again written in the fraction part scale- factor counter 26. For this reason, the fraction part 
scale-factor counter 26 does not generate a carry. Consequently, the addition result 2 of "0" memorized by 
"2" memorized by the integer part scale-factor register 21 and the integer part scale-factor counter 24 is 
written in the integer part scale-factor counter 24. In this way, the selection signal S "2" is outputted to the 
following timing. 

[0032] Thus, since the selection signal was set to "2", the pixel of "2" is read for the address of input data, 
and the degree of "0" is written in an output buffer 14. Similarly, if the following control clock inputs, since 
the contents of the integer part scale- factor counter 24 are added with "2" of the contents of the integer part 
scale-factor register 21 by "2", a selection signal S will be set to "4." That is, as indicated in the train of Preg 
displayed as 1/2 time contraction of drawing 5 (a), a selection signal S is outputted like "0", "2", "4", "6", 
"8", and --. Consequently, the pixel in input data is chosen alternately and memorized by the output buffer 
14. The above-mentioned enlarging-or-contracting counter 13 has the function to choose either of the input 
data which did in this way and was memorized by the input buffer 1 1 , and to transmit the result of having 
carried out enlarging-or-contracting processing to an output buffer 14. 

[0033] Next, expansion processing is explained. For example, in expanding input data twice, the Rhine 
length of input data is **(ed) in the Rhine length of output data, and it obtains the result "0.5." The data "0" 
are written in the integer part scale-factor register 21. On the other hand, the result "0.5" is written in the 
fraction part scale-factor register 22. In addition, precision of the fraction part scale-factor register 22 is 
made into double figures below decimal point, and the numeric value "0.50" is memorized to the fraction 
part scale-factor register 22 in the example of drawing 5 (b). What is necessary is to process a fraction by 
counting fractions as one, a cut-off, etc., and just to ask for fraction part, if a fraction is in a division result. 
[0034] Here, when the first control clock inputs, "0" which is the initial value memorized by the integer part 
scale-factor counter 24 is outputted as a selection signal S like the time of 1/2 time contraction. Therefore, it 
does not change that the data of the first pixel are outputted as a pixel of the head of an output buffer 14. If 
the following control clock inputs, the aggregate value of the output of the integer part scale-factor register 
21 and the value memorized by the integer part scale-factor counter 24 until now will input into the integer 
part scale- factor counter 24. In this case, since both are "0", "0" is memorized as it is by the integer part 
scale-factor counter 24. 

[0035] The value of "0.5" memorized by the fraction part scale-factor register is memorized by the fraction 
part scale-factor counter 26. The fraction part scale-factor counter 26 will output a carry, if the data 
memorized here amount to "1 ." Since a carry is not outputted for the contents of the fraction part scale- 
factor counter 26 in the case of "0" and "0.5", from the integer part scale-factor counter 24, the selection 
signal S of "0" is outputted for the contents this time also. 

[0036] Furthermore, the case where the following control clock inputs is considered. At this time, "0.5" is 
memorized by the fraction part scale-factor counter 26, and the fraction part scale-factor adder 25 adds the 
output of the fraction part scale-factor register 22, and the output of the fraction part scale-factor counter 26, 
and obtains the result "1.00." If this is sent into the fraction part scale-factor counter 26, for an overflow, the 
fraction part scale-factor counter 26 will store "00", and will output a carry to the integer part scale- factor 
adder 23. The integer part scale-factor counter 24 has memorized "0" until now. The contents of the integer 
part scale-factor register 21 are "0." The integer part scale-factor adder 23 outputs "1" which it is as a result 
of [ these ] addition to the integer part scale-factor counter 24. In this way, as for the integer part scale-factor 
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counter 24, the contents output the selection signal S of " 1 ." Consequently, as shown in drawing 5 (b), the 
selection signal "1 " is outputted to the 3rd time. 

[0037] If the same processing is repeated, a selection signal will change like "0", "0", "1", "1", "2", "2", "3", 
"3", and — . Consequently, each pixel of input data overlaps by a unit of 2 times, it is transmitted to an output 
buffer 14, and the input data for one line is expanded twice in the direction of Rhine. Thus, the fraction part 
scale-factor counter 26 will output a carry, if accumulation of the fraction with which "1" is not filled is 
carried out and the accumulation result becomes more than "l", and it carries out the operation which adds 
"1 " to the integer part scale-factor counter 24. When the magnifying power of arbitration is specified, the 
pixel of a required number is copied to predetermined timing by this, and the print data of the corresponding 
magnifying power can be obtained by it. Although concrete explanation was omitted in order to process 
other scale factors in the same procedure, the example was illustrated to drawing 5 (a) and (b). 
[0038] In addition, binary data or gradation data is sufficient as input data in the above-mentioned example. 
At this time, it is good to arrange the data for 1 pixel with 8 bits irrespective of the number of bits of input 
data. It is for processing input data uniformly by single hardware. In this case, if the input data for 1 pixel is 
8 bits or less in number of bits, the DMA circuit 8 should just write input data in the storage region of the 8- 
bit width of face of an input buffer 1 1 in order as it is. On the other hand, if the input data for 1 pixel may 
exceed 8 bits, the circuit which normalizes input data uniformly will be prepared. Namely, CPU prepares 
the register which writes in the number of bits of input data beforehand, calculates the product of the value 
and input data which did the division of the number of bits "8" of output data with this register value, and 
should just add the multiplication circuit which normalizes data automatically. For example, in order for 
input data to normalize 4 bits [ per pixel ] gradation data to 8 bits, processing which doubles data 17 for 
every pixel is performed. 

[0039] Moreover, although the above-mentioned example showed only enlarging-or-contracting processing 
of the direction of Rhine of data (main scanning direction), enlarging-or-contracting processing of the 
direction of vertical scanning can be performed similarly. However, since contraction processing should just 
operate each Rhine on a curtailed schedule, it is [ that expansion processing of the direction of vertical 
scanning should just copy each Rhine by magnifying power ] easy data processing compared with 
processing of a main scanning direction. Moreover, since a data length is also long, it is suitable for high- 
speed data processing by CPU. Therefore, it is desirable that accept the output of the above-mentioned 
circuit and CPU carries out software processing. Of course, enlarging-or-contracting processing of the 
direction of vertical scanning may be beforehand substituted for the input side of the above-mentioned 
circuit. Thereby, expansion of a hardware scale can be prevented compared with the case where the 
direction of a main scanning direction and vertical scanning is also processed by hardware, and a 
miniaturization and low-cost-izing of equipment can be attained. In addition, enlarging-or-contracting 
processing of an image data may be performed per page, and you may carry out per object of the size of 
arbitration. 

[0040] Effectiveness of an example 1> As mentioned above, above print-data generation equipment 
accepts the integer part and fraction part of a result which did the division of the Rhine length of input data 
in the Rhine length of output data, and counts them using an adder, and since the data-processing section 
operates so that the input data memorized by the input buffer may be chosen in order and it may consider as 
output data, enlarging-or-contracting processing by hardware can be performed automatically continuously. 
Therefore, it becomes possible to perform this kind of image processing at a high speed, without giving a 
load to CPU. 

[0041] Moreover, with above equipment, in order to perform processing in which read the input data 
memorized by RAM4 and a final processing result is written in RAM4, there are few pulse duty factors of a 
bus and other processings by CPU are not barred. That is, it becomes unnecessary to repeat RAM4 and to 
access frequently for input data processing, and the count of total access of RAM4 can fully be reduced. 
[0042] <Example 2> By the example 1 , processing for reading input data is performed at once from RAM4 
in the processing for generating print data from the input data memorized by RAM4, and the occupancy 
time amount of a bus line was shortened. Here, after the above enlarging-or-contracting processings, if it is 
going to perform binarization processing of the data further, the procedure which carries out binarization 
processing of the middle data again memorized by RAM4, and is used as print data must be performed. This 
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makes the count of access to RAM4 increased like processing by the conventional CPU. So, by this 
example, the data-processing section 10 also performs binarization processing to enlarging-or-contracting 
processing and coincidence by one read-out. 

[0043] The data-processing section block diagram of an example 2 is shown in drawing 6 . This data- 
processing section is equipped with the binarization circuit 30 and the dither data circuit 31 other than an 
input buffer 1 1, the data selection circuitry 12, the enlarging-or-contracting counter 13, and an output buffer 
14. Namely, it differs in that the binarization circuit 30 and the dither data circuit 31 were newly added to 
the circuit of an example 1 . 

[0044] The dither data circuit 31 consists of the dither data readout circuitry 33 and the dither data memory 
34. The dither data 35 are memorized by the dither data memory 34. This dither data 35 is written in the 
dither data memory 34 by CPU1 shown in drawing 2 . In addition, when there is much amount of data of 
dither data, as the block of the broken line of drawing showed, the DMA circuit 32 for dither data automatic 
transfer is used. 

[0045] For example, the amount of 1 pixel always makes the input buffer 1 1 the configuration which 
memorizes the gradation data which are 8 bits of input data. Even if the input data which follows, for 
example, is actually read from RAM4 is expressed by 1 pixel 2 bits or 1 pixel 4 bits, it will normalize to 1 
pixel 8 bits here. In this way, binarization processing of the 1 -pixel 8-bit data for one line held at the input 
buffer 1 1 is carried out by the binarization circuit 30. 

[0046] Concrete actuation of the above-mentioned binarization circuit 30 and the dither data circuit 31 is 
explained. Every 1 pixel of 8-bit gradation data which the data selection circuitry 12 outputs is sent into the 
binarization circuit 30 in order. The binarization circuit 30 measures the threshold outputted from the dither 
data circuit 31, and the output of the data selection circuitry 12, and performs binarization processing. That 
is, when the output of the data selection circuitry 12 is larger than a threshold, it is referred to as "P, and 
when other, the output "0" is written in an output buffer 14. 

[0047] The above-mentioned dither data can consist of threshold groups of a large number required in order 
to process the pixel for one line outputted from the data selection circuitry 12. The dither data readout 
circuitry 33 operates as it returns to a head again and the corresponding threshold is read, after reading a 
threshold group from the dither data memory 34 in order and reading from a head to the last. Binarization of 
the data which the data selection circuitry 12 outputs by this using the threshold of a large number designed 
intricately can be performed. 

[0048] What is necessary is just to set the counter for read-out of a threshold so that a threshold may be 
again supplied from a head when preparing the threshold for one line, supplying the threshold 
corresponding to order from the head in each Rhine as for example, dither data and moving to next Rhine in 
supplying the threshold of one piece to the data for 1 pixel, respectively. Moreover, in the case of the dither 
pattern of 4x4 matrices, the threshold for four lines is prepared, for example. It carries out as each threshold 
in dither data is read in order from the 1st line to the 4th line and the threshold of the head in dither data is 
again read at the head of the 5th line. 

[0049] For example, in adopting the dither pattern of 16x16 matrices, the amount of data of dither data 
becomes 16 lines. It is uneconomical to prepare into this memory which stores such all a lot of thresholds. 
In this case, it is good to store dither data in RAM4 and to prepare a Direct-Memory- Access circuit as 
shown in the broken line of drawin g 6 which divides the specified quantity every and is accepted to 
predetermined timing. The threshold of four pieces is supplied in order to the data for 1 pixel, and control 
which outputs four binarization data can also be performed. What is necessary is just to increase the data 
transfer clock after binarization processing 4 times to a binarization processing earlier data transfer clock. 
[0050] Moreover, if a threshold is read so that the threshold of one piece may be made to correspond to one 
gradation data of each pixel outputted from the data selection circuitry 12, binarization of the 8-bit gradation 
data will be carried out as it is, for example, and a 1-bit printing image will be obtained. That is, the image 
data for one line held at the input buffer 1 1 has the amount of data reduced by 1/8, and is stored in an output 
buffer 14. Even when the Rhine length is expanded twice, the data of the quadrant of an input buffer are 
stored in an output buffer. When the Rhine length is set to 1/2, 1/16 of the data of an input buffer are stored 
in an output buffer 14. 

[0051] Effectiveness of an example 2> According to this example, as mentioned above, that to which 
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enlarging-or-contracting processing was ended, binarization processing was ended, and the amount of data 
fully decreased is written in RAM4 shown in drawin g 1 . And the data is the print data which can perform 
printing processing immediately. Input data is repeatedly read from such a thing like before, data processing 
is performed, and the count of data read-out writing to RAM4 can be sharply reduced compared with the 
case where it is said that print data are finally obtained. 

[0052] <Example 3> When expand as mentioned above for the scale factor which had the input data 
specified, it reduces or binarization processing is carried out, there is a case so that some output data may 
cross the field which can be printed. It is necessary to remove in such a case for a part of trailer [ a part for 
the head part of input data, or a trailer, and head part of output data ]. It becomes possible by adding the 
Delete function of such garbage data to the above-mentioned data-processing section to mitigate the burden 
of CPU further. Such a function is realized after this example 3. 

[0053] Drawin g 7 is the data-processing section block diagram of an example 3. The offset control circuit 
40 established in the input side of the input buffer 1 1 of this drawing is newly added by this example. Since 
the other structure and the other function of a circuit may be the same as that of the thing of an example 2, 
they omit explanation. 

[0054] In order to explain actuation of the circuit of drawing 7 , and actuation of the offset control circuit 
40, the contents of data were displayed on the location surrounded by the alternate long and short dash line 
of the drawin g 7 lower left part. This data-processing section shall have the function shown in drawing to 
expand the input data Dl for one line, for example, to carry out binarization processing, and to obtain the 
output data DO for one line. Here, suppose that garbage data DD exists in the head part of input data Dl . 
With garbage data, when the following drawing data lap with front drawing data in the case where the 
painting-out section by the drawing function is for example, in former data, a lap part serves as unnecessary 
data for the following drawing data. This garbage data DD intercepts the first data for 8 pixels of the input 
data transmitted every 1 pixel from the DMA circuit 8 which showed the offset control circuit 40 to drawing 

I when it was by 8 pixels, and the transfer to an input buffer 1 1 is prevented. 

[0055] Such a cutoff circuit can consider various kinds of things. For example, the gate circuit which carries 
out a mask by 8 pixels can constitute the register which holds the data for 1 pixel temporarily, and the 
transfer clock which transmits the data which held to this register to an input buffer 1 1 from the head of the 
data for one line, moreover — or the gate control circuit which only the transfer time for 8 pixels intercepts 
can constitute the gate from the head of the data for one line with the gate group inserted all over the circuit 
which transmits the data for 1 pixel to an input buffer. 

[0056] Moreover, when 8 pixels of heads of the 512-pixel input data consider as garbage data, for example, 
the shift register which can hold the data for 504 pixels is used as an input buffer 1 1 . When 512-pixel data 
were transmitted to this input buffer 1 1 in order and the data of the last pixel are written in, the OPA flow of 
the first data for 8 pixels is carried out, and they are cut off. Moreover, there is also the approach of using an 
input buffer 1 1 as the usual memory. In this case, all input data is first written in an input buffer. The data 
selection circuitry 12 memorizes the number of offset which CPU specified. And only the number of offset 
is read and an initiation start address is shifted. 

[0057] Two examples of the beginning are examples which arrange the offset control circuit 40 just before 
an input buffer 1 1 . Moreover, the two remaining examples are examples which constituted the input buffer 

I I and the offset control circuit 40 in one. Any example is realizable using the easy hardware for data 
processing known well from the former. In other examples of explaining below, such a circuit can be used 
similarly. 

[0058] Effectiveness of an example 3> It becomes possible to generate the print data which adjust the 
Rhine length of output data and carry out expansion or contraction processing as it is and which can be 
transmitted to a printing control section by forming the offset control circuit 40 which has the function to 
delete the data of the predetermined number of the head part of input data, as mentioned above. Thereby, the 
burden of CPU is mitigable. 

[0059] <Example 4> The above-mentioned example explained the example which deletes the head part of 
input data. In the case of this example 4, the garbage of the head of output data is deleted. The data- 
processing section block diagram of an example 4 is shown in drawing 8 . As shown in this drawing, the 
offset control circuit 41 is formed between the binarization circuit 30 and the output buffer 14. Parts other 
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than this offset control circuit 41 are good with the completely same configuration as the circuit of an 
example 2. Therefore, explanation of other parts is omitted. 

[0060] The offset control circuit 41 has the function to delete garbage data DD of the predetermined length 
of the head part of the output data DO transmitted from the binarization circuit 30, as shown in the lower left 
side of drawing. The relation between the offset control circuit 41 and an output buffer 14 is the same as the 
offset control circuit 40 of an example 3, and the relation of an input buffer 1 1 . Therefore, the offset control 
circuit 41 is realizable with the same hardware top as an example 3. 

[0061] Effectiveness of an example 4> As mentioned above, if the head part of the data after binarization 
is automatically deleted at the time of output-buffer storing, it will become possible to process as print data 
as it is. 

[0062] <an example 5> — the above — when processing the image data for 1 page, any example can do 
processing efficiently, if the data for at least one line are held and processed to an input buffer. However, in 
addition to this, the data for one line may be unable to be collectively stored in an input buffer neither 
according to the capacity of an input buffer, nor various situations. In this case, data of one line may be 
divided into every [ 1 /several ], it may transmit to an input buffer, and enlarging-or-contracting processing 
may be carried out separately. By this example, the print-data length in such a case is adjusted. 
[0063] The data-processing section block diagram of an example 5 is shown in drawing 9 . The part except 
the Rhine length amendment circuit 42 of this drawing is the same as that of the circuit of an example 4. The 
Rhine length amendment circuit 42 has the function to always adjust the Rhine length of the data written in 
an output buffer 14 to fixed die length. If the data of the Rhine length L decided beforehand are specifically 
received as shown in the right-hand side of drawing, the surplus data beyond it will be canceled. 
[0064] On the other hand, when the Rhine length of the data written in an output buffer 14 does not fulfill 
the above-mentioned Rhine length L, only the number of bits which ran short fills up data. The bit of the tail 
of the written-in data is copied as the concrete data supplement approach, and it is based on the approach of 
adding only a required number. 

[0065] The Rhine length amendment circuit 42 is equipped with the register which memorizes the data 
equivalent to for example, the Rhine length L. The data of the predetermined length after binarization 
processing input every 1 pixel into the offset control circuit 41 . An output buffer 14 receives every 1 pixel 
of data inputted from the offset control circuit 41, and writes them in a predetermined field. At this time, the 
output of the offset control circuit 41 is incorporated by the Rhine length memorized in the Rhine length 
amendment circuit 42. Therefore, even if the data more than the die length specified by the Rhine length 
amendment circuit 42 from the offset control circuit 41 input into an output buffer 14, surplus data are not 
written in an output buffer 14. 

[0066] On the other hand, when the data length outputted from the offset control circuit 41 is shorter than 
the data length memorized in the Rhine length amendment circuit 42, the offset control circuit 41 suspends 
actuation, with the data equivalent to the last pixel held. An output buffer 14 continues reading of the data 
which the offset control circuit 41 held, in order to receive the data for the Rhine length from the offset 
control circuit 41 . That is, the same data are repeated and read until it reaches the Rhine length L. In this 
way, a supplement of insufficient data is attained. 

[0067] The explanatory view of the data-processing section of operation is shown in drawing 9 . According 
to the equipment of the above-mentioned example, the following actuation is realized. (From a) to (c) is the 
explanatory view. When performing processing which obtains the output data for one line of the Rhine 
length L as shown in (a) of drawing, it considers dividing and processing input data as mentioned above. 
For example, if it processes by dividing into L2 in LI and the second half of the first half, both will be 
connected and the output data for one line of the Rhine length L will be obtained. However, as enlarging-or- 
contracting processing and binarization processing show to (b) of drawing, only as for G, the 1st processing 
wants data for LI , supposing the 2nd processing wants data for L2 only as for G, a clearance will be 
generated in output data and image quality will deteriorate. 

[0068] On the other hand, when die length of R increased from the die length of LI and L2 and it collects 
into one line, as shown in (c), the lap for R minutes will arise the first half and the second half also. This 
also causes image quality degradation. The Rhine length amendment circuit 42 of the data-processing 
section shown in drawing 9 adjusts the Rhine length of data which stores in an output buffer 14 
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automatically. In addition, although each of LI and L2 should just be 2/L, both may differ. 
[0069] Effectiveness of an example 5> Since data are written in an output buffer 14, also when a data 
length becomes irregular by enlarging-or-contracting processing or binarization processing as mentioned 
above, adjusting a data length using the Rhine length amendment circuit 42, the output data arranged with 
fixed die length are obtained. By this, processing of a consecutiveness circuit becomes easy, and also 
degradation of image quality can be prevented. 

[0070] <Example 6> For example, when performing contraction processing extreme like 1/100 and 1/1000 
for the inputted image, as for data required for the data generation after contraction processing, former data 
are no longer a part very much. That is, processing will be performed, picking up the data with which 1000 
of former data are dotted at intervals of one piece. Therefore, all the input data memorized by RAM4 is 
transmitted to the data-processing section, and it becomes the futility of a storage region to perform the 
operation for contraction processing after that. So, by this example, a skip function is added to the DMA 
circuit 8 shown in drawing 1 . 

[0071] Drawing 1 1 is the print-data generation equipment block diagram of an example 6. The skip control 
circuit 43 is connected to the DMA circuit 8 of the equipment of drawing. There is no place which other 
circuits change with the thing of an example 5. In addition, about other circuits, it cares about by one or 
less-example neither of the configurations. Here, drawing 10 is referred to again. What was shown in (d) of 
drawin g 10 is input data memorized by RAM4. The number was given to the data of each pixel like "0", 
"1", "2", "3", and --in order. 

[0072] For example, when it turns out beforehand that such data are reduced to 1/20, the above-mentioned 
DMA circuit 8 skips every 20 pixels of data in RAM4, and reads them, and it operates so that it may 
transmit to an input buffer 1 1 . In drawing, the data to read were surrounded and illustrated by the frame of a 
thick line. Now, the storage region of an input buffer 1 1 can also be reduced enough, and the count of access 
to RAM4 by the DMA circuit 8 can also be decreased. 

[0073] CPU1 shown in drawing 2 sets reduction percentage called 20 minute 1 as the enlarging-or- 
contracting counter 1 3 shown in drawing 1 1 . The skip control circuit 43 sets the start address in 
consideration of reduction percentage, the amount of skips, and the stop address to the DMA circuit 8. 
Thereby, the DMA circuit 8 transmits only data required for the enlarging-or-contracting processing after 
opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. to an input buffer 1 1. In addition, 
actuation of this example is effective when the reduction percentage of data is remarkable. Control may 
become [ the way where it follows, for example, reduction percentage does not operate the skip control 
circuit 43 by 1/2 and about 1/3 ] easy. In this case, you may make it set the information on whether CPU1 
confirms skip control to the skip control circuit 43, or it does not carry out. What is necessary is just to write 
in the criteria of decision that it is better that it is better whether to carry out effective [ of the skip 
function ], and whether to make it an invalid, into the program of CPU1. 

[0074] In addition, in the data-processing circuit explained in the example 1 grade, the enlarging-or- 
contracting counter 13 has calculated the address of the data memorized by the input buffer 1 1 . The data 
selection circuitry 12 chooses the data in an input buffer 1 1 using this address. Therefore, in order to 
perform the same actuation as the example 1 grade explained, it is desirable that all the input data 
memorized by RAM4 is written in in the address as it is into an input buffer 1 1 . 

[0075] In this case, what is necessary is just to write the dummy data of the 2nd - the 19th part in an input 
buffer 1 1, by the time the DMA circuit 8 transmits the data of the 20th [ "0" / "20th" ] watch to an input 
buffer 11, after transmitting the data of eye watch. What is necessary is just to carry out write-in actuation of 
an input buffer 1 1 to this with a control clock 20 times the rate of the DMA circuit 8. The contents of 
dummy data are arbitrary. Even in this case, the count of access of RAM by the DMA circuit 8 is decreased, 
and it is effective in reducing bus occupancy time amount. 

[0076] Of course, the DMA circuit 8 can also write in order the data which carried out skip read-out in an 
input buffer 1 1 as it is. In this case, since contraction processing of input data is already completed, the 
enlarging-or-contracting counter 13 does not operate. The data selection circuitry 12 should just output the 
data written in the input buffer 1 1 to the binarization circuit 30 as it is. 

[0077] Effectiveness of an example 6> As mentioned above, since the DMA circuit 8 performs a data 
transfer from RAM4 to an input buffer 1 1 by skip read-out, compared with the case where all data are 
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transmitted to an input buffer 1 1 from RAM4, it becomes possible to shorten the data read-out processing 
time by the DMA circuit 8. Moreover, it becomes possible to shorten the time amount which occupies the 
bus of CPU by this. 

[Translation done.] 
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